Background: Several studies have investigated the predictors of alcohol consumption behavior among adolescents and young adults. However, the body of evidence about the relationship between in particular psychological factors and alcohol consumption among individuals in the second half of life is still limited. Hence, we aimed at identifying factors associated with alcohol consumption among individuals aged 40 and above, especially focusing on psychological correlates. Methods: Data were derived from a population-based sample of community-dwelling individuals aged 40 to 95 years (n = 7820) in Germany. Alcohol consumption was rated as 'never' (never drinkers), 'rarer than once a month', 'one to three times a month', 'once a week', 'several times a week' (occasional drinkers), and 'daily' (daily drinkers). Socio-economic factors, the illness level and physical activity were considered as possible determinants of alcohol consumption. In addition, positive and negative affect, life satisfaction, optimism, self-esteem, self-efficacy, and self-regulation were included as psychological factors. Multinomial regressions were used to identify factors associated with drinking behavior. Results: 12.0% of the individuals were daily drinkers, 76.5% were occasional drinkers, and 11.5% of the individuals never drank alcohol. After adjusting for various potential confounders, multinomial logistic regressions revealed that, compared with never drinking, occasional and daily drinking were positively associated with a decreased loneliness, a higher life satisfaction, a higher positive affect, a higher optimism, a higher self-efficacy (occasional drinkers), a higher self-esteem, and less perceived stress. In addition, occasional and daily drinking were positively associated with less physical illnesses, male gender, and income as compared with never drinking. Conclusions: The current study extends the existing literature on alcohol consumption behavior by new insights of correlates of drinking behavior among individuals in the second half of life. Since interventions are available to address this risk factor, this might help to identify individuals with increased alcohol consumption.
Background
Alcohol consumption is associated with a tremendous burden of chronic disease and disability [1] . For example, worldwide 3.3 million deaths every year are caused by harmful use of alcohol, which equally leads to various non-communicable diseases, injuries, and infectious diseases such as tuberculosis [2] .
Risk factors of alcohol consumption and risky alcohol use have been extensively studied. For example, it has been shown that undesirable life events, e.g., divorce, are associated with increased alcohol consumption [3] . Furthermore, a substantial body of evidence has found that psychological factors are associated with alcohol consumption among adolescents and young adults [4] [5] [6] [7] [8] [9] . For example, it has been shown that self-regulation was negatively associated with alcohol consumption in adolescents and students [7, 10] . It has also been reported that satisfaction with life is negatively associated with regular alcohol use in adolescents [9] .
However, the body of evidence about the relationship between in particular psychological factors and alcohol consumption among individuals in the second half of life is still limited [11] [12] [13] . This is despite the fact that several stressful life events occur in the second half of life such as bereavement, social isolation or disability in one's self or family members, which might be associated with alcohol intake. In addition, because of the demographic ageing in Germany, the number of older people is projected to rise substantially, underlining the meaning of alcohol consumption in old age. Therefore, it is important to study individuals in the second half of life (40 years and over) [14] . Furthermore, in older age, increased or daily alcohol consumption has been found to be associated with numerous adverse health outcomes including insomnia, frequent falls or depression [15] . This is in accordance with, for example, the guidelines of New Zealand [16] , suggesting at least two alcohol-free days per week.
Thus, the aim of the current study was to identify factors related to alcohol consumption, particularly focusing on psychological factors, using a population-based sample of individuals aged 40 and over. This lack of knowledge is important to address because it might help to characterize individuals with risky alcohol consumption.
It has been shown that life satisfaction is negatively associated with regular alcohol use in a younger sample [9] . Thus, we hypothesize that life satisfaction as well as positive affect and optimism are negatively associated with alcohol consumption. In contrast, we hypothesize that negative affect and loneliness are positively associated with alcohol consumption. This appears plausible because depressive symptoms (which are strongly associated with negative affect, loneliness and stress) are associated with increased alcohol consumption [17] . A previous study has shown that self-regulation was negatively associated with alcohol consumption [7] . In line with this study, we hypothesize that self-regulation is negatively associated with alcohol consumption. This appears plausible because individuals scoring high in self-regulation delay shortterm goals (e.g., drink in a pub) to achieve long-term goals (e.g., stay healthy). Moreover, in accordance with previous findings [18] , we hypothesize that self-esteem is negatively associated with alcohol consumption. In addition, it has been demonstrated that increased alcohol consumption is associated with low self-efficacy [19] . In line with these findings, we hypothesize that self-efficacy is negatively associated with alcohol consumption.
Methods

Study population
Participants were from the fifth wave (2014) of the nationwide German Aging Survey (DEAS), a large populationbased observational study with community-dwelling participants at the age of 40 years and above. The recruitment for the baseline wave took place in 1996; data for further waves were collected in 2002 (second wave), 2008 (third wave), 2011 (fourth wave), and in 2014. The interval between the waves was reduced from 6 to 3 years in order to reduce attrition and to capture midterm changes adequately [20] . National probability sampling was used to determine potential participants via registry offices in order to obtain representative samples for the older German population. The individuals were offered participation via mail.
Each of the follow-up waves comprised longitudinal panel samples with participants who had already taken part before in the study and cross-sectional samples with participants taking part for the first time (except for wave 4, which is a pure panel survey). The DEAS has a cohort-sequential design, linking cross-sectional samples with longitudinal samples.
Nearly 5200 individuals were interviewed in wave 2, 8200 individuals took part in wave 3, approximately 4850 individuals were interviewed in wave 4 and 10,324 individuals took part in wave 5. More than 1526 individuals from baseline were re-interviewed in wave 2. While nearly 2000 individuals were re-interviewed in wave 3, about 6200 individuals took part for the first time. While about 6000 individuals took part for the time in wave 5, more than 4000 individuals were re-interviewed. Further details (e.g., sampling composition) were provided in detail elsewhere [20] .
In 2014, the response rates for the panel sample was 61%, for the cross-sectional sample 25%, respectively. Baseline participants who provided written informed consent were contacted again in order to participate in the other waves. Compared with other European surveys, DEAS response rates are rather low [21] . However, the response rates of the DEAS are similar to comparable German surveys [22] . A decrease in participation rates in surveys in Western countries can be observed in the last years. However, this phenomenon is most pronounced in Germany [21] . The DEAS made efforts to alleviate this trend. For example, the incentives for respondents were increased (since 2008: €10). Notwithstanding, response rates for baseline samples decreased from about 50% (1996) to the figure reported above.
For this year, a total of n = 7820 individuals took part in the study and provided information on alcohol consumption (gross sample: n = 23,984). Alcohol consumption was not assessed in former waves. The survey consisted of a face-to-face computer-assisted personal interview at the participants' homes and a drop-off questionnaire (n = 7952). Written informed consent was obtained from all participants.
Dependent variable
Alcohol intake (exact wording: How often do have a drink containing alcohol (e.g. beer, wine, sparkling wine, spirits, long drinks) was self-reported as 'never' (nondrinkers); 'rarer than once a month' , 'one to three times a month' , 'once a week' , or 'several times a week' (collapsed into the category occasional drinkers); and 'daily' (daily drinkers). The threshold for a "risky" alcohol intake was considered as daily alcohol consumption ("non-risky": otherwise) [15] . A time frame (e.g., last 6 months or last year) was not specified. Thus, ex-drinkers would fall into the category of non-drinkers. This will be addressed in the discussion section.
Independent variables: Psychological factors
Loneliness was measured using a short version of the widely used 11-item De Jong Gierveld Loneliness Scale [23] . It has been proven to be valid [23, 24] . Cronbach's alpha was .83 in our sample. Further details concerning all psychological measures used in the current study are depicted in Table 1 . The well-established Satisfaction with Life Scale (SWLS) [25] was used to assess the satisfaction with life, with Cronbach's alpha = .86. Positive and negative affect were assessed using the Positive and Negative Affect Schedule (PANAS) [26] , which has very good psychometric properties [27] . Cronbach's Alpha was .87. Optimism was quantified using a validated scale by Brandtstädter and Wentura [28] . Cronbach's alpha was .84. Using the widely-used scale by Schwarzer and Jerusalem [29] , self-efficacy was assessed. Cronbach's alpha was .75. The well-established Rosenberg scale [30] was used to measure self-esteem. Cronbach's alpha was .84. Stress was measured using a scale by Cohen et al. [31] , with Cronbach's alpha = .70. According to a scale by Ziegelmann and Lippke [32] which was based on a scale developed by Freund and Baltes [33] , self-regulation was operationalized. Cronbach's alpha was .78.
The instruments used to quantify the psychological factors in the present study are widely used and accepted. They have also been validated in German language. For example, the scale to quantify optimism has been validated by Brandtstädter and Wentura [28] . Moreover, it has for example been shown that the self-efficacy scale is valid [34] .
Independent variables: Other variables
Moreover, independent variables were included as follows: age, gender, and marital status (married and living together with spouse; others (married and living separately, divorced, widowed, and single), region (West and East Germany) and individual monthly net equivalence income (OECD scale). In addition, physical activity ('never' , 'rarer than once a month' , 'one to three times a month' , 'once a week' , 'several times a week' , and 'daily') was included. Furthermore, the sum of chronic conditions such as cancer or bad circulation (no; yes) were included, ranging from 0 to 11.
It is widely acknowledged that alcohol intake is strongly associated with depression. However, the causal pathway is not entirely clear and there is evidence that increased alcohol consumption can cause depression [35, 36] . For this reason, depression was solely added to the main model in additional analysis. Depression (sum score ≥ 18) was quantified using the Center for Epidemiological Studies Depression Scale (15 items, 0-45).
Furthermore, in additional analysis, our main regression model was stratified by age (< 65 years; ≥ 65 years) because these two age groups might differ in many ways (e.g. social ties, less structured days in retirement or less work-related activities) [37] .
Statistical analysis
Analyses of variance were used for the continuous variables, and chi-squared tests for all other variables. Multinomial logistic regressions were performed, with (1) non-drinkers (reference category), (2) occasional drinkers, and (3) daily-drinkers. Furthermore, occasional drinking was used as reference category (results not shown, but available upon request). The criterion for statistical significance was set at p < .05. All analyses were performed using Stata 14.0 (StataCorp, College Station, Texas, USA). The psychological factors were entered separately in the regression models because they are strongly correlated with each other. Table 2 shows the sample characteristics, stratified by drinking status. A total of n = 7820 participants provided data on alcohol consumption. 12.0% of these individuals were daily drinkers, 76.5% were occasional drinkers, and 11.5% never drank alcohol. These groups differ significantly from each other regarding all socio-economic variables, the illness level, status of activity, and all psychological factors except self-regulation.
Results
Sample characteristics
The mean age of all participants was 65.5 years; it was higher in the non-drinking and daily drinking group than in the occasional drinking group (post hoc contrasts were performed, but not shown here). About 75% of daily drinkers were male, although the proportion of men was only 53% in the whole sample. Among those who never drank, the proportion of men was only 39%. The status of being married and living together with the spouse increased from non-drinking, to occasional drinking and to daily drinking status. The same applied to income that increased from €1548 (non-drinking) to €2206 (daily drinking) per month. Both non-drinkers and daily drinkers suffered from more chronic physical conditions than occasional drinkers did.
With respect to the psychological factors, loneliness was more pronounced in the daily and non-drinking Stress (Cohen et al., 1983) [31] 1. In the last month, how often have you felt that you were unable to control the important things in your life? 2. In the last month, how often have you felt confident about your ability to handle your personal problems? (*) 3. In the last month, how often have you felt that things were going your way? (*)
groups than in the group of the occasional drinkers. Life satisfaction increased with more regular alcohol consumption, negative affect decreased consistently, while positive affect, optimism, and self-esteem was highest in the group of occasional drinkers. The level of perceived stress decreased with increased alcohol consumption. Self-efficacy was higher in the group of occasional drinkers compared with the non-drinking group. Table 3 and Table 4 show results of fully adjusted multinomial logit regression analyses with the drinking status (non-drinking; occasional drinking; daily drinking) as dependent variable, with non-drinking as reference category. For reasons of clarity, the results of multinomial regression analyses were displayed in two tables (Table 3: non-drinking vs. occasional drinking; Table 4 : non-drinking vs. daily drinking). Relative risk ratios were reported. It was adjusted for age, gender, marital status, income, region, physical activity and the number of chronic conditions. Based on theoretical considerations and empirical studies, these variables were selected. Thus, stepwise regression models were not used. The psychological factors were entered separately in the regression models. Consequently, nine multinomial regression models were computed.
Regression analysis
In all regression models, the number of physical illnesses was negatively associated with a more regular consumption of alcohol ( With respect to self-efficacy, the regression analysis showed a significant difference for occasional drinkers, who were characterized by having a higher self-efficacy as compared to the never drinkers (1.21 [1.02-1.43]), whereas daily drinkers did not differ significantly from this reference group. Furthermore, differences between occasional and daily drinkers were examined (results not shown, but available upon request). Except for slight differences in perceived stress, which was negatively associated with being a daily drinker, psychological factors did not significantly vary between occasional and daily drinkers. Besides, daily drinking was positively associated with being male, higher income, living in West Germany, and age.
In additional analysis, depression was added to the main model (results not shown). Multinomial regressions showed that compared with non-drinking, occasional and daily drinking were negatively associated with depression. Beyond the association between alcohol consumption and depression, there remained an independent association between alcohol consumption (Ref.: non-drinking) and life satisfaction (occasional drinking; daily drinking), positive affect (occasional drinking; daily drinking), optimism (occasional drinking), and perceived stress (occasional drinking; daily drinking). Furthermore, an association between alcohol consumption and negative affect was observed (daily drinking).
Moreover, regression analysis stratified by age (< 65 years; ≥ 65 years) showed that particularly in individuals aged 40 to 64 years, the association between psychological factors 
Items with asterisk have been recoded
and alcohol consumption was similar in terms of effect sizes and significance, compared with the main model (total sample). This means that loneliness, life satisfaction, positive affect, optimism, self-esteem and perceived stress were significantly associated with alcohol consumption. These results are displayed in the Additional files 1, 2, 3, 4.
Furthermore, we acknowledge the fact that the physical illnesses used in the current study are difficult to compare. Consequently, we performed a sensitivity analysis where all the physical illnesses were entered as dummy-variables in the model. However, results remained virtually the same (not shown, but available upon request).
Discussion
The aim of the study was to identify factors associated with alcohol intake in older adults, particularly focusing on psychological factors and using a population-based sample of community-dwelling individuals in the second half of life. 11.5% of the individuals never drank alcohol, 76.5% drank alcohol occasionally, and 12.0% drank alcohol every day. After adjusting for various potential confounders, multinomial logistic regressions revealed that in contrast to never drinkers, both occasional and daily drinkers had a decreased loneliness, a higher satisfaction with life, a higher positive affect, a higher optimism, a higher self-efficacy (occasional drinkers only), a [25] ); Positive and negative affect (PANAS, [26] ); Optimism [28] ; Self-efficacy [29] ; Self-esteem [30] ; Self-regulation [33] ; Perceived stress [31] , Depression (CES-D ≥ 18) Monthly net equivalent income (in
€1000)
1.369*** Monthly net equivalent income (in
1.501*** [25] ); Positive and negative affect (PANAS, [26] ); Optimism [28] ; Self-efficacy [29] ; Self-esteem [30] ; Self-regulation [33] ; Perceived stress [31] higher self-esteem, and less perceived stress. However, as compared with never drinkers, there were no significant differences in negative affect, and self-regulation. Besides, as compared with never drinking, occasional and daily drinking were positively associated with less physical illnesses, male gender, and income. Except for marked sex differences, daily drinkers were similar regarding the independent variables compared with occasional drinkers. This is in accordance with a random sample of patients from General Practice registers in London (n = 241) [38] .
Using college student heavy drinkers (n = 170; mean age: 19.2 ± 0.8) from a private university in New York, Hustad et al. [7] showed that self-regulation was negatively related with alcohol consumption. Furthermore, Zullig et al. [9] showed that life satisfaction was negatively related with regular alcohol use in sample of South Carolina public high school students in grades 9-12 (n = 5032). In contrast, the current study revealed that compared with never drinking, favorable levels of the independent variables, like more optimism, a lower illness level or higher self-esteems, were associated with occasional and daily drinking. A possible explanation might be that a large proportion of these non-drinkers are assumed to be ex-drinkers (with high prevalence rates of various chronic conditions), which would be in accordance with previous findings [39, 40] . This might explain why non-drinkers tend to suffer from multiple chronic conditions (see Table 2 ) as a consequence of sustained drinking that had taken place in the past years, supporting the idea that these individuals are abstinent from alcohol for health reasons ("sick quitter effect") [40, 41] .
In total, the present study is one of the first studies examining factors associated with drinking behavior in the second half of life with a particular focus on psychological factors. Many previous studies focused on adolescents or young adults, whereas only little evidence is available regarding older populations. The latter studies focused in general on a single psychological construct related to the drinking behavior. Our study provides further insights into the relationship of important determinants including various psychological constructs using well-established instruments with drinking behavior among older adults based on a nationally representative study.
Data from the current study were gathered from a large, representative sample of community-dwelling individuals in the second half of life. The psychological factors examined in our study were operationalized using established and well-accepted measures. In addition, a number of control variables deemed to be important predictors of alcohol intake have been included in the analysis. The present study adds new insights into the relation between factors associated with alcohol intake in older individuals.
The present study also has some limitations that warrant consideration. As indicated by the response rates in the German Ageing Survey, a sample selection bias cannot be ruled out. Thus, it might be difficult to generalize the results to, e.g., individuals with low education or bad subjective health [42] . Moreover, self-rated daily alcohol intake might not fully reflect factual risky alcohol use in the current cross-sectional study, i.e. individuals might not report their drinking accurately. However, it has been demonstrated that self-report methods offer a valid approach to measuring this variable [43, 44] . In addition, the frequency of alcohol consumption does not allow assessing the volume of alcohol intake. Consequently, our data cannot reflect, e.g., binge drinking. Future studies might concentrate on such an outcome measure. Furthermore, it is worth noting that daily alcohol consumptions does not always reflect risky alcohol use. On the contrary, non-daily drinking might sometimes reflect risky drinking. Moreover, our outcome variable (frequency of alcohol consumption) cannot differentiate between non-drinkers and ex-drinkers. This is a main limitation of the current study.
